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Sir: 

The below identified communieation(s) or doeument(s) is(are) submitted in the above application or proceeding: 
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I | Please charge Deposit Account Number 04-1075 for any deficiency or surplus in connection with this communication. 
A duplicate copy of this sheet is provided for use by the Deposit Account Branch. 
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Everett G. Diederiks, Jr. 
Attorney for Applicant 
Registration Number: 33,323 



Date: 



May 10, 2001 




Newport 
South Wales 
NP10 8QQ 



I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) 
of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent application identified therein. 



In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
in this certificate and any accompanying documents has re-registered under the Companies Act 
1980 with the same name as that with which it was registered immediately before re- 
registration save for the substitution as, or inclusion as, the last part of the name of the words 
"public limited company" or their equivalents in Welsh, references to the name of the company 
in this certificate and any accompanying documents shall be treated as references to the name 
with which it is so re-registered. 



In accordance with the rules, the words "public limited company" may be replaced by p. I.e., 
pic, P.L.C. or PLC. 



Re-registration under the Companies Act does not constitute a new legal entity but merely 
subjects the company to certain additional company law rules. 




An H\ecuti\e ALienev of the Department of Trade and Industry 
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1 - Your reference 



The Patent Office 
Canhfr Road 
Newport 
Gwcnt NP9 1RH 



85 . 74495 



Patent application number 
(The Fattm Office win fin w this port) 



0029040.3 



3. 



Full name, address and postcode of the 
or of each applicant (underiint an tumames) 



Patents ADP number ((fyou know U) 

If the applicant is a corporate body, give 
country/state of incorporation 
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Micromass Limited 
Floats Road, Wythenshawe 
Manchester, M23 9LZ 
Un i t e d K i ngdom 

United Kingdom 



4. Title of the invention 

5. 



Name of your agent Ctfyou have one) 

"Address for service" in the United Kingdom 
to vrhich all correspondence should be sent 
(incla&nz the postcode) 

Patents ADP number {if you know it) 
If you are declaring priority from one or morT" 
earlier patent applications, give the country 
and the date of Tiling of the or of each of these 
earlier applications and a/you know u) the or 
each application number 



Orthogonal Time ot Flight Mass 
Spectrometer 

Frank B. Dehn & Co. 

179 Queen Victoria Street 

London 

EC4V 4EL 

166001 



Country 



Priority application number 
(if you know u) 



Datr of fibng 
(day / month / year) 



8. 



ir this application is divided or otherwise 
derived from an earlier UK application, 
give the number and the filing date of 
the earlier application 



Number of earlier application 



Date of filing 
(day / month / year) 



Is a statement of inventorship and of right 
to grant of a patent required in support of 
this request? (Answer 'Yes* if: 

a) any applicant named in part 3 u not an inventor, or 

b) there is an inventor who is not named as an 
applicant, or 

c) any named applicant is a corporate body 
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Enter the number of sheets for any of the 
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form. Do not count copies of the s&mc 
document 

Continuation sheets of this form 

Description 

Claims; 

Abstract 
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Drawing fc) 



10. If you are also filing any of the following, 
state how many against each item. 

Priority documents 

Translations of priority documents 

Statement of Inventorship and right 
to grant of a patent (Patents Form 7/77) 

Request for preliminary examination 
and search (Patents Farm 9/77) 

Request for substantive examination 

(Patents Form 10/77) 

Any other documents 

(please specify) 



11. 



12. Name and daytime telephone number of 
person to contact in the United Kingdom 




request thj grant of a patent on the basis of this application. 

Date 2 9 November 2 00 0 



Warning ~ ~ 

After an application for a patent has been filed, the Comptroller of the Patent Office will consider whether publication 
or communication oftfuz invention should be prohibited or restricted under Section 22 of the Patents Aa 1977. You 
will be informed if it is necessary to prohibit or restrict your invention in this way. Furthermore, if you live in the 
United Kingdom, Section 23 of the Patents Act J 977 stops you from applying for a patent abroad without first getting 

communication has been given, or any such direction has been revoked. 



Notes 

a) 
b) 
c) 



d) 

f) 



If you need help to fill in this form or you have any questions, please contact the Patent Office on 0645 50050b 
Write your answers in capital letters using black ink or you may type them 

If there is not enough space for all the relevant details on any part of this form, please continue on a separate 
sheet of paper and write "see continuation sheet* in the relevant part(s) of the form. Any continuation sheet should be 
attached to this form 

If you have answered 'Yes \ Patents Form 7/77 will need to be filed. 
Once you have filled in the form you must remember to sign and date it 
For details of the fee and ways to pay please contact the Patent Office 
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F^^SS^S^ R ff n9 n° f ° il rtho 9 0na ' Tfme of F,i 9lt Mass Spectrometer Using 
hast sensitivity Switching During Acquisition. 

Background. T/)c 

n*Tnr rI^\ USe ° f 3 timS t0 digital ^n^rter^ion arrival counter ) as an acquisition device for 
^inn2 T • 9 restnctl ° n to the Ornate dynamic range for the detection of short-lived 
^?rfn « after the a PP 1!cation of time correction software, ion signals resulting in 

'° n amva '' on aver age.per pushout event at a given m/z value, result in 
saturation , non linear response and inaccurate exact mass determination 
I his limitation .s accentuated in GC MS applications because of the narrow chromatographic 
peaks presented to the TDC which can commonly be in the order of 2 seconds wide°?tZ 
Dase. m this case with the system operating at 26KHz Dushout frequency, a total of 25 000 

f recorded for a given m/z value during a chromatographic peak elution before 
significant non linearity of response 

Principle of operation 

^ M T .° 6 » Xtend the dynamic range, the system has been designed to alternate between 
two sensitivity ranges during an acquisition. One range is tuned to be at high sensitivity The 
second is adjusted to be at a lower sensitivity than the first by a factor of up to 100x 
nn^hJ ?!?■ St ? l m l a ? St0red as discrete ^notions presenting two discrete data sets 
£. m,? ?, h .'- 9h sens,tivitv to tow sensitivity data has been determined the data can 

be massaged to yield linear quantitative calibration curves over 4 orders of magnitude 
Furthermore the system can be arranged so that exact mass data can be extracted from 
«t,f^w Ce ' I J u re> ' f 3 P articu,ar eluen « Produces a mass spectral peak whicn is 

lu 9 sensmvity data set and therefore exhibits poor mass measurement 
thT^ y ' T ™ ass t pectral peak mav be unsaturated and correctly mass measured in 
me lower sensitivity trace. By using a combination of both traces, as sample elutes exact 
mass measurements may be produced over a wide range of sample concentration 

Description of design 

Jntfc? focussif1 9 lenses are installed into the outer ion source in a field free region of the 
to !innv T^TT^ *° 3 faSt switCniri 3 P OWer supply capable of supplying from -100 
to +100V Dc. Initially the system is tuned to full sensitivity. The Z focusing lens voltage is 

Va ri mar,ual| y until desired lower sensitivity is reached Acquisition then results <n 
fast switching of the Z lens power supply between two (or more) predetermined voltages 
between each spectrum. Spectra are stored as seperate functions to be post processed 
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Preliminary results 
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The graph above demonstrates four orders of magnitude dynamic range using a combination 
of data from both the high and low sensi"vity data sets. The system was tuned to give a ratio 
of approx. 80:1 between the high and low sensitivity data sets. The expenment allowed equal 
acquisition time for both data sets alternating between the two sensitivity ranges between 
spectra. 

Standard solutions ranging in concentration from 10 pg - 100ng of HCB were injected via the 
GC The peaK area response for the reconstructed ion chromatogram of m/z 283.8102 was 
plotted against the concentration. The results from the low sensitivity data set were multiplied 
by 80x before plotting, to normalise them to the high sensitivity data set 



Specific features 

Exact mass measurement can be made using a single point lock mass common to both high 
and low sensitivity ranges. 

Utilising Z focusing minimises any change in resolution, mass position and spectral skew 
associated with focussing/ deflection in the Y direction. 

The relative dwell time for the high and low sensitivity functions can be vaned This will allow 
minimum sensitivity loss for the high sensitivity trace whilst still allowing the maximum 
increase in dynamic range 

This is the first time that this approach has been used with oaTOF technology. 

At least 1 order of magnitude increase in dynamic range can be achieved, from 3.25 - 4.25 
orders of magnitude. 



